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DETAILED ACTION 



Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



Claims 5-12 and 18-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Murphy et al (5,381,229) in view of Payne et al (5,253,312). 




: : SENSOR TP REGION . 



HOW IWCHWC GEL 




n 

Regarding claim 5, Murphy (Figs. 1 and 3) discloses a device comprising a laser 11, a 
single mode optical fiber 13 having a sensor tip region 14 having a second end facet that is 
partially reflective (light beam Rl), a reflecting surface 25 as a measurand surface that forms an 
interferometer within the fiber and the sensor due to interference between light Rl in the sensor 
and light R2 reflecting off of the measurand, and a photodetector 18 coupled via coupler 16 to 
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detect the interference generated by the device. Murphy, however, fails to disclose the exact 
angle of the tapered fiber or a perpendicular light path out of the fiber after reflection. 

Payne (Fig. 1A) discloses a fiber tip for use in a laser delivery system at the end of an 
optical fiber where the tip of the fiber is angled at 45 degrees (Al), causing the light to exit the 
fiber perpendicularly (A2) towards whatever surface or measuring area is external to the fiber. It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
apply the tip of Payne to the device of Murphy in order to clarify the actual function and 
specifications of the second fiber end. Angling the tip of Murphy, while keeping the partially 
reflective coating on the end, would make the device more compact without losing any of the 
functionality of the original device, as the measurand surface would be directly below the fiber 
sensor and perpendicular to the light exiting the fiber as claimed. 

As for claim 6, the use of a not-flat fiber end is a matter of design choice, as the light 
would reflect off of a non-flat end similarly to a flat end. 

As for claim 7, having multiple planes for light reflection is a matter of design choice, as 
it would create multiple areas of reflection on the measurand surface for more measurements. 
As for claim 8, the end of the tip of Payne' is polished and elliptical. ' 
As for claim 9, the end of the tip of Murphy is coated with a partially light-reflecting 
material in order to reflect the light out of the fiber while keeping a portion of the light within the 
fiber for interference. 

As for claims 10 and 1 1, Murphy's fiber is optically coupled to the laser and the 
photodetector by coupler 1 6, - . 
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• As for claim 12, the spacing of the fiber and the measuring surface to create a maximum 
signal is a matter of design choice, as a maximum signal would merely generate a stronger result. 

As for claims 18-21, Official Notice is taken as to the modifications listed in the claims 
as being all well known modifications and uses of optical fiber sensors in interferometry. 

Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murphy et al (5,381,229) in view of Payne et al (5,253,312) and in further view of Hong et al 
(5,982,009). 



As for claims 1 3- 1 5, the combination of Murphy and Payne are disclosed above. 
However, this combination fails to disclose their use on a substrate with a mechanical oscillator 
such as a cantilever allowing movement of the fiber on the substrate. Hong discloses a device 
with a substrate 30 and a cantilever as a mechanical oscillator on the substrate that can be used 
with an optical fiber (Col. 8, lines 49-53). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to combine the fiber of Murphy and 
Payne onto a substrate with a cantilever as per Hong to facilitate movement of the fiber with 
regard to the measurand. 
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over 



Claims 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
Murphy et al (5,381,229) in view of Payne et al (5,253,312) and in further view of Doriath et 
al (4,516,073). 



FIG.3 




_ Jt»> MAGNET : 
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As for claim 1 6, the combination of Murphy and Payne are disclosed above. However, 
this combination fails to disclose their use within a magnetic system. Doriath discloses a device 
where an optical fiber is contained in a system containing static magnets 1 1 1 and 112 with the 
fiber between the gap in the magnets. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to place the fiber of Murphy and Payne in the 
magnetic field device of Doriath in order to locate the fiber and measurand in a static magnetic 
field for any desired measurements. 

As for claim 1 7, the use of a moveable magnet in a system attached to a measuring 
surface is a matter of design choice. 

Allowable Subject Matter 
Claims 63-70 are allowed in view of the prior art. 

The section under "Allowable Subject Matter" in the Office Action mailed January 22, 
2004 contains the reasons for the allowability of these claims . 
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Response to Arguments 

Applicants' arguments filed April 22, 2004 have been fully considered but they are not 
persuasive. The applicants' first argue that the claims in the instant application recite a 
"transverse" fiber device. However, nowhere in the claims is this term applied, making the 
argument moot because it does not address a claim limitation. 

Additionally, the applicants argue that the Murphy device features a reflecting surface (as 
a measurand) perpendicular to the fiber, while in the claims the measurand is parallel to the fiber 
core. As mentioned above in the rejection of claim 5, angling the tip of Murphy, while keeping 
the partially reflective coating on the end, would make the device more compact without losing 
any of the functionality of the original device, as the measurand surface would be directly below 
the fiber sensor and perpendicular to the light exiting the fiber as claimed. Having the reflecting 
surface be directly below the fiber sensor and perpendicular to the light exiting the fiber makes 
the surface parallel to the fiber core. If the reflecting surface were to remain perpendicular to the 
modified angular surface, the light exiting from the partially reflective angled tip would not 
strike the reflecting surface; it would be obvious to have the surface parallel for the device to 
function. 

Finally, the applicants argue that the arrangement of the device fails to yield an optical 
interferometer. As shown in Figure 3 of Murphy, part of the incoming light beam Rl reflects off 
the end of the sapphire fiber as a reference beam. The remainder of the incoming light beam R2 
reflects off the reflecting surface. Since the reflecting surface is external to the fiber, there is an 
optical path length difference between R2 and Rl When the light from R2 returns to the fiber, it 
mixes with the Rl light reflecting off the edge of the fiber, and since the R2 light has an optical 
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path length difference from the Rl light, the mixing light interferes, making the device an optical 
interferometer. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO - 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael A. Lyons whose telephone number is 571-272-2420. 
The examiner can normally be. reached on Monday thru Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G Font can be reached on 571-272-2415. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free) 
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April 29, 2004 

Frank G. Font 
Supervisory Patent Examiner 

TschRology Center 2800 




